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An RNA-free RNase P
PAGE 462
RNase P is the ribonucleprotein complex responsible for the 50 end maturation of
tRNAs in virtually all organisms. It is the best-characterized case of a naturally occur-
ring, trans-acting RNA enzyme and is considered a remnant of the ‘‘RNA world’’ in
modern cellular life. Holzmann et al. show, using extensive purification procedures
and in vitro reconstitution experiments, that animal mitochondrial RNase P does
not contain an RNA moiety. The functional enzyme is composed of three proteins
recruited from different, essentially unrelated biochemical pathways. Thus, in the
mitochondrial lineage, the ancient RNA enzyme was replaced by an evolutionarily
distinct protein complex.
Targeting the Microenvironment Tames the Tumor
PAGE 437
Germline mutations in the NF1 tumor suppressor gene cause neurofibromatosis
type 1, a common genetic disorder characterized by tumors called neurofibromas.
Biallelic loss of Nf1 is required in the cells of tumor origin, Schwann cell progenitors.
However, Nf1 heterozygosity outside the Schwann cell lineage is also required for tumor progression. Yang et al. establish
that Nf1 heterozygosity in bone marrow-derived cells that infiltrate the tumor microenvironment is sufficient to allow neuro-
fibroma progression in the context of Schwann cellNf1 deficiency. c-kit has been implicated in survival ofNf1+/ bone marrow
cells, and genetic or pharmacologic attenuation of c-kit signaling in Nf1+/ hematopoietic cells diminishes neurofibroma
initiation and progression.
Plurality in Pluripotency
PAGE 449
Stem cell pluripotency, the ability of cells to self-renew indefinitely with retained ability to generate derivatives of the three
germ layers, has been viewed as a uniform ground state that is gradually lost upon initiation of differentiation. Pluripotent
stem cell lines can be derived from blastocyst embryos as well as the postimplantation epiblast, which gives rise to epiblast
stem cell lines. Chou et al. now find that novel pluripotent stem cell lines can be generated from blastocyst embryos with
unique functional and molecular properties. They demonstrate that stem cells can in fact exist in multiple stable pluripotent
ground states and that these ground states are defined by the culture growth factor environment.
FormatS for Chromosome Organization
PAGE 475
The large size of genomes as compared to cellular dimensions necessitates extensive and
ordered compaction of chromosomes. Previous cytological and genetic analyses in E. coli
revealed that large regions of the chromosome are organized into spatially distinct macro-
domains. Mercier et al. now identify a molecular system that establishes the macrodomain
containing the terminus of DNA replication. This system comprises 23 DNA sequence mo-
tifs, matS sites that are restricted to this chromosome region, and the protein that binds
these sites, MatP. MatP-matS interactions are required to restrict the cellular territory
occupied by the terminus region and are important for proper chromosome segregation.
Wake Me Up When You Are Growing
PAGE 486
Bacteria can respond to adverse environmental conditions by forming dormant bacterial spores. Exit from dormancy is nor-
mally triggered by specific molecules known as germinants. Now, Shah et al. describe a new mechanism by which bacteria
exit dormancy via the sensing of cell wall muropeptides released by growing bacteria in the local environment. The authors
identify a well-conserved eukaryotic-like Ser/Thr membrane kinase as the likely receptor of these muropeptides. Interestingly,
small molecules that stimulate or inhibit the activity of related eukaryotic kinases could induce or block muropeptide-depen-
dent germination, respectively. These findings may provide insight into alternatives to traditional antimicrobials that inhibit
only metabolically active cells.
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Closing the Ring on snRNPs
PAGE 497
The spliceosomal small nuclear RNAs (snRNAs) are bound by seven essential Sm proteins that form an encircling ring.
The PRMT5 and SMN protein complexes have been implicated in this assembly process. Chari et al. use biochemical and
structural approaches to characterize the two-step mechanism by which the Sm proteins are deposited on the snRNAs.
They find that pICln, a PRMT5 component, stabilizes intermediate subcomplexes of Sm proteins that are subsequently trans-
ferred to the SMN complex that facilitates ring closure around the RNA. Since Sm proteins can bind to RNA nonspecifically,
this mechanism provides a route to regulated assembly of snRNPs.
Switching Gears in Melanoma Metastasis
PAGE 510
An essential component of the dissemination of tumor cells in metastasis is their ability to migrate. Tumor cells can move in
different ways, and interconversion between modes of movement may allow them to cope with different environments within
the body. Sanz-Moreno et al. have elucidated signaling pathways that allow melanoma cells to switch between different
modes of movement. These pathways involve NEDD9, a recently identified melanoma metastasis gene, a guanine nucleotide
exchange factor, and a GTPase-accelerating protein that switch on and off the small GTPase Rac. Identification of these
pathways may provide therapeutic opportunities in metastatic melanoma.
Linking Phagocytosis and Ca2+ Flux Is a Big Undertaking
PAGE 524
Phagocytosis is important during development and in the immune response for the removal of dying cells and pathogens.
Here, Cuttell et al. report that Undertaker, a junctophilin-related protein, is required for phagocytosis in Drosophila. Juncto-
philins couple calcium channels at the plasma membrane to those of the endoplasmic reticulum. The authors go on to place
Undertaker into the known phagocytic Draper/drCed-6 pathway and find that Draper and drCed-6 are required for store-
operated calcium entry. These results implicate a junctophilin in phagocytosis and link Draper and drCed-6 to calcium homeo-
stasis during phagocytosis.
Learning Motors On
PAGE 535
Learning-related plasticity at excitatory synapses in the mammalian brain requires the
trafficking of AMPA-type glutamate receptors and the growth of dendritic spines.
However, the mechanisms that couple plasticity stimuli to the trafficking of postsynap-
tic cargo are poorly understood. Here, Wang et al. demonstrate that myosin Vb, a Ca2+-
sensitive motor, conducts trafficking in spines during long-term potentiation in the hip-
pocampus, the most established cellular model of learning and memory. These results
provide a unifying mechanism for coupling functional and structural forms of plasticity
at glutamatergic synapses. Further, this study provides a physiological function for
unconventional myosins in highly focused compartmental membrane transport.
Too Much GABA Release Is ERKsome
PAGE 549
ERK signaling in excitatory neurons modulates LTP and learning and memory. Cui
et al. have now uncovered a new role for ERK signaling in GABA release, LTP, and
learning. They found that the learning deficits ofNf1+/ mice—a mouse model for neu-
rofibromatosis type I, a common genetic cause for learning disabilities—are due to in-
creases in ERK activation. These increases lead to higher levels of synapsin I phosphorylation, greater GABA release, and
consequently to LTP and learning deficits. This study also revealed lasting increases in GABA release triggered by learning,
indicating that the mechanisms uncovered in this study are of general importance for learning and memory.
Charting the GPCR Landscape
PAGE 561
G protein-coupled receptors (GPCRs) comprise a large family of transmembrane signaling molecules that regulate many
physiologic processes and are the targets of approximately one-third of all approved drugs. Despite their importance in
homeostastic and disease processes, the expression pattern and function of many receptors remain unknown. Here, Regard
et al. generate an anatomical and quantitative atlas of 353 nonodorant GPCRs in 41 adult mouse tissues. Furthermore, the
authors use bioinformatics to generate testable hypotheses regarding receptor function in vivo. This data set provides a
resource for scientists interested in identifying new roles for GPCRs with known ligands and insight into the functions of
orphan receptors, and it may help predict drug side effects.
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